PATENT 

Attorney Docket No.: SAM-0517 
Customer No.: 29344 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

pplicant(s): Jae-Hyun Kim, et al. Examiner: Not yet assigned 

Serial No. : 1 0/776,064 Group Art Unit: Not yet assigned 

Filing Date: February 1 1, 2004 

Title: METHOD OF FABRICATING A SEMICONDUCTOR DEVICE HAVING A 

PHOTO-SENSITIVE POLYIMIDE LAYER AND A DEVICE FABRICATED 
IN ACCORDANCE WITH THE METHOD 



CERTIFICATE OF MAILING UNDER 37 C.F.R. § 1.8 
1 hereby certify that this correspondence is being deposited with the United States Post Office as First Class Mail on the date indicated 
below in an envelope addressed to Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

. Date Vanessa Marakas 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

TRANSMITTAL LETTER 



Sir: 



Enclosed herewith for filing in the above-identified patent application please find the 
following listed items: 

1 . Transmittal of Priority Document; 

2. Certified Copy of Priority Document - Korean Application No. 03-54762; and 

3. Return Postcard. 

In connection with the foregoing matter, please charge any additional fees which may be 
due, or credit any overpayment, to Deposit Account Number 50-1798. A duplicate copy of this 
letter is provided for this purpose . 



Date: 

Mills & Onello, LLP 
Eleven Beacon Street, Suite 605 
Boston, MA 02108 
Telephone: (617)994-4900 
Facsimile:- (617) 742-7774 

J:\SAM\05 1 7\transpriordoc.wpd 



Respectfully submitted, 

Anthony P. Onello< Jr. 
Registration Number 38,572 
Attorney for Applicant 



£ JC^X PATENT 

Attorney Docket No. : S AM-05 1 7 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



^EWj ffipplicant(s): Jae-Hyun Kim, et al. Examiner: Not yet assigned 

Serial No.: 10/776,064 Group Art Unit: Not yet assigned 

Filing Date: February 1 1 , 2004 

Title: METHOD OF FABRICATING A SEMICONDUCTOR DEVICE HAVING A 

PHOTO-SENSITIVE POLYTMIDE LAYER AND A DEVICE FABRICATED 
IN ACCORDANCE WITH THE METHOD 

CERTIFICATE OF MAILING UNDER 37 C.F.R. §1.8 
I hereby certify that this correspondence is being deposited with the United States Post Office as First Class Mail on the date indicated 
below in an envelope addressed to Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

Date Vanessa Marakas * ^^^^ 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

TRANSMITTAL OF PRIORITY DOCUMENT 

Sir: 

Transmitted herewith for filing in the captioned application is the certified copy of the 
Korean Priority document, Korean patent application 03-54762. 



Respectfully submitted, 




Date: 

Mills & Onello, LLP ' Anth&ny P. Onello, Jr. 

Eleven Beacon Street, Suite 605 Registration Number 38,572 

Boston, MA 02 1 08 Attorney for Applicant 
Telephone: (617)994-4900 
Facsimile: (617)742-7774 

J:\SAM\05 1 7\prioritydoctrans. wpd 



• 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m §! £J m. 

Application Number 

| I ^ 1 I 
Date of Application 



10-2003-0054762 



2003^ odm 07m 

AUG 07, 2003 



Applicant(s) 




£f £J 3 X|-^^J SI A|- 

SAMSUNG ELECTRONICS CO., LTD. 



2004 03 sj 12 qj 



3 



COMMISSIONER Sig^S 



J 



Si! 



mm 





1020030054762 %^ 2004/3/13 

[sbi^si mm 
mmmm 2003. os. 07 

[gJ-g°J §§SS] Method of fabricating a semiconductor device using a 

photo-sensitive polyimide layer 

ISS] ^£2AI ^SjAf 

[SSieiSH] 1-1998-104271-3 

[cne.i ej] 

g] ^£r4= 
[ CH £1 ej 2 H 1 9-1 998-000642-5 

[£tf^lSM«is] 2000-054081-9 

S^SJI] KIM, JAE HYUN 

[^Sli^Sl] 720409-1143422 
[?BS!2] 402-010 

eimm^M \d=? 350-34^x1 ch^ihijohi^ 103s 
302m 

[^] KR 

S^SJIl SHIN, DONG WON 

[^eie^am] 670308-1052025 

463-050 

i^±] 3 Jl£ gferAI ^£f^ AHg = (A|SBX|) E^OHIfM 113-H03S 

1^1 KR 

3?5?l] KIM, BOO DEUK 

[^eje^Sm] 691219-1162312 



24-1 



# 



1020030054762 SW: 2004/3/13 



442-707 

32IS ^§|A! »EM? ^i[OH[§ 102S 1101s 

[^3] KR 

[£S°J ^s;ii Ol&s 

S^S^Il LEE, CHANG HO 

[^ej^SJs] 700919-1691020 
[?@3S] 442-706 

A| »6M? &5§ S4*S!§!XI^£IXI 109/1104 

[^3] KR 

[S9£| S^S^I] KIM, WON Ml 

780429-2951111 
449-901 

g^is geiAi i\mm ^ahsi xioiis ^^n§ 10m 

[^3] KR 

§^S2|] PARK , SEOK BONG 

[^BJS^Sis] 751014-1117846 

[^S&Js] 449-901 

[^^1 §£JA| ^ISg feAHBI S^ll^g 812s 

[^3] KR 

[^AIS^] S^? 

[4N XI] ^51S X1I42^°I ^§011 SJ°[ ^§1g X1I60S2J ^§0j| °j 

& SS^JAI- S g^iUCK CH£|°J 

Bf#4* (Oj) 

[5|gfc!S] 20 2 29,000 2! 

I^^f?!S] 3 S 3,000 2! 

0 2 OS 

[£JA^?S] 17 » 653,000 S 

685,000 a 



24-2 



m 

1020030054762 mX\: 2004/3/13 

[S^/HH] 1. fiotAH- SAi|AH(£S)_1§ 



24-3 



t 

1^0030054762 #^ 2004/3/13 

s&7] I£e)]^]iEDj.A 5Q0A ztticf ^ ^^«vq-. ^71 ^ av 

7l ^^ol Dl^LoV^ is nj-^Hl- ^>-g-^V^ ^^l^lcf. #7l ^ -^<L> AV71 ^ 

£ cgcri ^/£E^r *}^3. ^^7l ^sKr tiVA>^-s.o] 

.£ 6 
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9^o]v)el^ A>-g-^>o^ tiji^li*}!- ^ {Method of fabricating a 

semiconductor device using a photo-sensitive polyimide layer} 

£ 3^ <£^9l #e]oip] = nv ^ i£efl^l^B^ ^-^-£*(photo 

sensitivities)* ^^*>7] ^ & ZL2fl^o]t}-. 

# ^^*>7l ^tb ^13)2] 7 fl 5*5:0]!}. 

^•£^7l^o)l ^SE^^V-i-C^JESfl ^1-)^ ^1^-2] ^(external environment) 

°.£JMla] ^^o. Hfl ^Al7l7l o]mm.^ ^j-fi- ^-g-^cf (encapsulate). #7) 



24-5 



w 



030054762 #^ 2004/3/13 

<H^l-iM ^7} ^#* t-&l*Rr °fl^l ^ 3j-^-(epoxy molding compound)* 

^^^•^1- (back-end processes)* *«>^ 3} *1 «fl °1 ^ ^ v ^ #e| °] v] .E. A 05. 7J 

-f<Hl, ^71 -feHulrinVO. AV 7 ] o^a) ^ S^l-o] aV 7 } tiV £ ^| ^S-ofl 7 >*>^ iE^At 

71 ^(alleviate) SHg^Kbuf fer layer ^-g-*Vcf . 

particlesH ^oHr 3* ^ltfCf. ^7) ^sj-^7>^ Aj- 7 j ^51*11 ^ PN 3 

^ vfl<*H ^^£]7li4 -^-71 induced) ^VI"* dil^tf. ^7) ^#0] v\) 

S-^\ il** ^ 3 ^(volatile) i^Vl-o] 7j^-o]l ( aJ- 7 } t^s] zj-z|£- #7} 

PN ^^Hl 3^r€ cllo]E^ 7-^1- _2.4i(data storage element)* itrtr^. <^]# #7] *]) 

2.^ Ifol -fiol ^.o-oll, A o V 7 ] c^jolEl- T^V ^ TlsflAlE^] Sfl^cf. o] ^-f^l, 

^71 ^ T^sflAlEi ^ofl Dl]o] 14(^1-^)^ ^V 7 1 ^Sf^^f^o]] *m ^rt^ ^ ^ 

€r^O-S, ^"71 Dlnnj-A ti>£^^7>^ ^Sl^* *J=#X| ^ 7l ^ €^3^5. IL^S} 

<8> ^e^ll, ^-71 ^tiV^-^l-* ^5r^l 71 71 (simplify) ^o"H ^^-^^ iSelH^H^ 

<9> JE 1 ^ 51 2^r ^>7l #^ol olnnV^ A)--g-*}^ ^2fl^ tiV^l^V^ ^2:^* 

-g^^M ^tr s^l- 0 !^-. £ 1 ^ £ 2^11 &<>H, ^s-^-JL-i- "M" ^ T"^ A y A ^-¥-2]^ 
^(an internal circuit region) ^ sfl^. ^^(a pad region)* AA^A . 
<10> £ 1* ^So-}^, 71^(11) ^ 0 H1 ^71^ ^(13)* ^trtf. ^7} 5fl£L <^(P) 

^ ^71 #^<a^ v (13) ^oHl 3fl^-#(15)* #71 3)1^.-1- (15)* «l£^l7l^ 
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single layer) ^s}^- ^ -gel^S- ^s?-^ S^Ka combination layer)^.S. 

£ 2» ^2:^, #7] #eH*l^(l9)* ^£^)7l^r #ofl #7l sfl^l- 

(15)# ^#A]7l7l fl^ i£ n>i3(£Al^) S*-g-)l- A}-g-<5M S^tf. ^ # 

7l ^2} cfl^-^-ol a o V 7 -| ^Ef( 15 ) Aj-ofl ^eM^ ^>^cH #7l 2flHf(15) #-^ofl ^#3 

^] ii^^#(19n)^- ^#W. #7l ^ #7l I£ v}^3.7} S^S]^ ^ 

El] 3] 21- ^ ^ #«1 ^HH #7l «^ 3}^ ^/21^r ^Hl 2^ #7l ^ ^ (M) ^ 

21 #?1 t2]°l°] = D -| #°fl «>A>^-S.ol 2 A>^ ^ 014. Ol ^-fcH], J= 2^11 U> 

2r #7l #^ola)£LnV^ <yj=L 7 ^ ^^0^ til^^V^O] ^^-^^#(193), ^ ^}*1 

^ ^^-^^l-^l ^#€^. ^1, #7l 1U>2}-^o] i£ nj-^^ofl y>^^ ojcd 

^AEE^r n}i£L ^17) ^*>JL #71 ^^ololcn^^) ^ofl ^A>£] ^ 7$^}, 

#71 til^AV^o] t^-^^#(19a)^r #71 «>^= ^/3E^ 4i 3 ^ t7l#^ S^l-oll #-§-*> 
ojnl^s.^. 7^ns ^^^cf. o] ^ o} n] 7) ^ jiae o] l:(ghost images H&ri £ 

#7l ^#3<~Q ^^^#(19n)3!]- o}-g:&H #71 til^#^<?l t^-^^l-(19a)l-^r ^ 

^#Al?Jcf. Ol 7§o_^] t A> 7 ] vH«-5l^ <3<*(M) Vfl2) #71 S^H^^- ^ W] ^ # 

^^(19a)2] ^7H 7l<y*H l^tr ^q-. ^1 , #7] l-E]ol Pi 

^sv(19)2l 3fl7l^l(high performance package)!- 5]*}^ #±.ifr 

^ ilolJl ojtf. Ol 7go_6\] t Aj- 7 j ^AV^ ^-^-Aj ^elolpl^nVol ^ o. «.^-Qj^ 
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(crack) ^ ilB <>fl &| #^#(soft error rate; SER)^ ^7># ^ ojcf (cause). °1 

3fl^afl°l^^"(17)^: ^I^H 5fl = l-(15)-i- a^^ i^A^t}-. 

5>^^f. -i^-ji, # 7 1 aVA}-^^ a o v^*> a].^ ^ av 7 ) ^jo] 

DlJBSV(i 9 )^ ^o^^ i^-A^H ^g-*V oflU-j^ll: ^Cf. o]^, Aj-71 §^oj 

Dl^.av (19) o] £ 3 ofl «>sq- ^-o] -g-Aj-o} ise^l^Eov^ u^oj ##JE(poor 

photo sensitivity)* ^"71 

•^^l^o.^., 51 3<H1 5a°H, 7>S.^(the abscissa)^- ^H^1(E)» M-^vflji, ^5. 

^(the ordinate)^: ^^l-(develop rate; R)-§- M-E}^cf. £E*h ^ ®-8r ISe^li 

£ 3# #2:^^, Aj-71 ^eHul^nKgr <S Tfl oflu| ( cr i t i cal energy; Ec)^ 

^ ^H^<=H]Al Aj-71 -§-^ i^efl^iEnVtic}- hh}.^ ^Aj-g.^ M.oll=r. <*|7H, Aj- 7 j 

^ ^ oflM^l^ ^* tr^Rr 7l§ ofluH (reference energy HI ^ti^tf. ^7} a}A>^-§ 
£ A oM ofli,i^(Ec)icf ^ ^ oflu-H# 5>^r4. ZL^ofltr Aj-71 aVAf^-s. 

^ #BH n lS.Bj-(19) ^ofl AV7I til^^-^<?] ^^^(19a)# -fr^H?!^. -*7l aVAHJ- 

#7] -S->£o] £ £e] |71aed^ S. 3<H1 £Al^ u}<4 ^-o] # 7 | ojTfl o]H^(Ec)a.Cr ^ 
°iH*HH A o V 7l #e^McnH] til ^7^1 i^fl °}^r 
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-i-oll 7)<y^ #7l ^eH^e^ ^cHj J7AE olcl^s-ol ^A^±=, ^-g- ^l^>7l7> 

<H^4. 

^l^li ^]2001-94056S( Japanese laid-open patent number 2001-94056 HI 7flA]^ u}- ^cf. # 
7] °^^-^7fl^-^^Ji ^12001-94056^^1 5)1^1-^- ti>£^l7l^:^ tfofl ^^^1 

°]&^. ^4^«- ^^olnl = nV ^ ixlElja l£El7]AEu|^ *}$[3, ^tr4. ^7] 

i^lEm SSJfl^iB^ ^"71 3fl^## t#A]7l7l Jf4f£] ^ Z| n>^ 3 

5- 4-§-^14. 44*1, ^"71 ^4^*1 i^efl^l^Bei-^- 5000A^1 ^^H 0 ) & 

4. °1 ^^1, #7] i4^tL iSefl^l^HBl- 31 ^7) S*1E)J± #^olD)^nVo. ^ 

^17171 ofll^l^r -f"#4 A}*} ^-^^a-1 j^Sl^r ^1 M 4 °\] *1 *H ^X\0>} ^-o}o): *1 

4. ^itr f7}^ oV£^l^>sl (throughput) 4 7-1 4 (degradation) 4 o\ 

-§-^4 ^71 Jf4-o) M^^o\)*]o] ^ ^(pad open fail)^- ^sfl^ ^ $14. Str, 

#4 #^M3 #£lol n)cn H ) 7r Sj)4^ ^(damage) &°] #4 ^44«- ISefl^iErtA 
^3-°^ afl4*Kr o^tf. 
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<18> ■& °l^-^> 7l#^ §e]o]ulJE°|-# A>-g-^ b=.%^ -^of 

<19> -S- ^o] ol=-^> ^ cfS. 7l#^ Sf^l^r ^^ojulEL^^ °- D=tf *1 ^ 

<21> _^ ig^o} ^ o^ofl nfsig, #^o)ul = ^-i- Aj-g-^czj te^^ 

aflAl^nV^. ^^tb^-. ^71 ^A^H^n}-^ A> 7 ) s|n| f ^#A] 7]^. 7fl^l-^; gS.^ ^ 
li SU^. #71 2fl A] til] o]^^ tiV£^7l^ ^ Aj-ofl §^o]nlJ=nV a] iS 

ell^^H^-i- *HlS ^^^nf. #7l lEsll^AEnVA SOOAiH} 5>5L^- 
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ZL^JL ^7H]7j) Al-Aj-o) ^-g-^ - oX$m §>7l ^Sfl Tfl^-SH^ %o)v). 

*1 %^*]jL^gr #«J^ 

^■^■ir ^^*>7] Jfl$b i^S) 7fl^£olcf. £4^1 £ 7°\] &<>H , &^3L "F'S. &*] 
€ °J°4£r sfl^-^^'H] ^S-^-Jl "M"JLS. a a] si oj<* o. ^ oj<* 

(internal circuit regional Sfl^t}. #7] tfflJE. <8 ^(P) ^ >y- 7 ] iflJf;S)3. <g^(M)£: SKf*l 

a ^3- °h°j ^§ si 4. 

£ 41- 3fl^cg^ (P) ^ ^Jfs]^ ^^(M)-i- ^ tiV£^l7l^r(51) ^H] 

°J^-(53)* ^tr^f. ^"71 #^<?l^-(53) ^Hl ^ ^^W. #7j 5L^i 

5)]A]yflol^B]-(57)^r CVD ^S}-^- * CVD HsJ-^Mr x}%}3. ^^^1 ^1 ^ ^ 

°i ^71 5fljB-i-(55)* ^#^1 71^ 7fl^#(57a)^r ^^*Vcf. ^"7l 7fl^l-(57a)* ^ 
^71^:^ ^i^ ^Ml #^o]nlc^.(59) ^ i£Efl^)^H^-(61)^- ^VsflS A o v 7l 
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t-sH*l^(59) ^ #7l M.efl*liH*K61)£: ^l^a.^^ 4 s 9X^1. #7l Mefl 
^l^^eV(61)^ #7] l-S]o]n)c ^- (5 9) Aj-ofl oH^o] Hell *1 iH( 1 iquid 

photoresist)* £5L*>^ ^(coating)^ -#7] 5.1=1 <3«^^ ISefl^iEt «1HaL 
(pre-exposure bake)^ 5E.*j-*j; ^ ^Jcf. o] ^ofl, ^- 7 ] ££!1]71aeh ^- 7 ] 

#BH"1^ V (59)* -g-*IM7]*l -g-ufl (solvent )» ^r*H*> tr4. 

o)o\) C^}^, Aj- 7 | i£Eflxl^H^(61)£r ^ 2^A^ ^^-^0] # 7 ] 7l#A$ M.^ 

H^-(61)^r TMAH(tetra-methyl-ammonium-hydroxide)^- 3i#^ (developer)* a}-^}^ <s| 

#^ *ll7m ^ °>tt ^ ^#*Kr ^r^^f. ^^JlS, Aj-71 

i£efl7]iE?|(6i)o] ^-^ll(T)^ 500A ^ =l Jicf ^ ^Jo] eJ-^i ^j-cf. 

£ 6 ^ £ 8# #S*>^ , #7) i£efl^l>iB^(61)^- «>£^7l^:(5a)# 3!^ ttM 

S(l) ^ #eflo1c (blade; 7)* ^l^Rr ^Efl 3] (stepper ) ^A^t}. #7] #e1Hjel(7) 

#7l 31^ ^B(l)5] #^-°fl ^aI^ZL, #7l «V£^l7l^r(5a)-£- #71 ^e (1 )ci ^ 

^1 5.^=14. #71 ^B(l)b ^* ^dhAl7l^ 71^* ^r4. oHl d] , #71 # 

5flol^( 7 ) ^ #7] ^E (1 ) A>olol cg<*j ^ IE n>i^(3)7l- #7) 11 

4i3(3)b f^J^l ^£ <3<3(3c)* ^c}. #71 5£S 

3(3)7} 5fls.^-(pad window) eH^#°J ^^-ofl, #7] ^^(30)^ £ 5°fl J±<*i?J #7) 

Sfl = l-(55) #^1 #7l ##Aj ^^0101 = 01.(59) I £2 ]|X1AEDV( 61 )0. A^EP^ 

^l7l7l ^Itr 2fl^( 0 paque pattern)* Sfet}. atb, #7] H ^^3(3)^ #7] ^3 
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s\S. ^(30 HI y>5i= <3«3(3a) 31 ^ °4 (mask alignment key region; 

3b)^r ^^r. #7l <g^(3a)£- ^7] £_S_ n}^H(3)^ Ji-pr identification)^ 

-8-71 «>i2JEL ajjig ^ ^-71 ^§17] sfl^l-^ a o v 7] SJL n>^a( 3 )^ o]ai ( rec0 g n ition) £ 
(alignment)^ 

^-g-)^.S.-?-E-1^ ^(9a, 9b) o] ^7} II ^3.(3) v^S] ^^5)5. ^^(3c)^ 

S.^ A oM l-eflol = (7)^ 7fl^- (opening area)# S^tH}. #7l *l(9a, 9b)^ g i 
KrF eflo]^ ArF 3M7i?J ^ oicf. ^- 7 ] u]o] j ^oj ^ofl, av 7 ] i£ e^)^E 

sU61)£- ^ 300A51 ^MlS. ^€ t= &t*. 

^-7] 1-^01^(7)0^ 7 fl^«J^Sl f^^-# #-4*rTr *tfl ^(9a)^ tfl^-gr-g: ^oM S£ 
^3(3)5] <3<3(3c) ^ A oM ^ ^S(l)t ^*}JL #7} 1>£^l7l^;(5a)^ *H 

-£ *>M-^ *fl°J ^(MC3) ifl^ afljEL <£^(P) ^-ofl 
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S^cf. ^ ^sfl^CLS, a o v 7] *( 9a )^ # 7 ) a]eh^ v\]o] ^(MC3) tfls] sfl^^(55) 

A o V ^ #M #^olDl = nV (59 ) ^ ^^e^l^S5|(61)* ^^-Aj^cf. ZL ^7} EH u\] 

91 ^(MC3) iflsj 3fl = lr(55) ^v^o] ic^-<9 normal exposure regions; 61nH $ 

^€^f. ^3*4, *fll ^(9a)^ 92 a o v 7 | ^ ^e (1 )o) ti>A>^ ^ 

&th =L -*7l n>^a.( 3 )^. -f-^}^- ^1 lUff(9a')ol ^ ^7) 

^>^-(9a')^- ^71 #^0)^(7)0] Aj-oflA-] ti_UVs]ji #7l tif^c <3<*(3a) ^/Hi^r # 

7 ) D fA 3 ^^ 7 ] ^^(3b)^- -f-^rl- ^ 5£i=r. °1 A cM *fll ^^-(93 • )^ #7] ^em 

€ ^(MC3H1 91^^ ^^(non-selected) ^#(MC1, MC2, MC4, MC5) ^/£Efe # 

71 <d^€ °11?1 ^(MC3) 541 *r ^ £ 6°fl £0} , #7] pflo] 

^«(MC1, ... , MC5)^ *Kr^ iflJf^jg. <£<*#(M) ^1 *fll aVApfOa'H 

^ ^ #1}. p.^, o] ^-fofl, Aj-7] ^1 ti}-A>^-(9 a ')^. #7] i£efl^l^B5i-(61)^l ^1H 

7]51§>^ #7l #£|ololcnV ( 59) ^J=L S ^^-S>^1 ^*V4. ^2f4, ^"71 *fll 

(9a')£- i£e^l^S^-(61)^ 4^ ^ i^-A^H # 7 | I£sl|^liE D -|(61) iJH 

Hl^tf^t! ^^^#(613)* ^^trl=r. ^, #7l i£Efl^iB^-(61)^r ^-71 
nlcnV( 59) ol Aj.71 aU}^-( 9a ')ofl ^#5^ ^ b 0 ^^. 

d 14 0 >7H, ^"71 l-eflol^( 7 )^ ^cgcrfo^ 7>^-7>^$ ^a^Hr *f|2 *(9b)£r #7l 

^^s\S. <3^(3a)°l] ^I^tr H p>^H. 7}&2] *r Sm-(diffracted). 

^"71 ^12 ^>^(9b')^r ^-7] 1-^01^(7)0] Aj-ofl^ cfAl ti>A>£lj7 ^7) a}2E <^«^ 

(3a) ^/S^ ^7) vI + el ^^71 ^°4(3b)# ^ %>nf. ^-7] X| 2 ^^-(gb') ^a] aJ- 

7l Hefl^>iBB]-(61)^ ^^Hl 719J.5M ^7] #&lolnl = nV( 5 9) ^u.^ ^ 
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tit}. o]o\] ^ t ^7] al^^<a 2n3h8^#(61a)£: #7l *fl2 «lA>^-(9b')ofl iij^Hs. tg^ 

TMAH(tetra-methyl -ammonium-hydroxide)^ ^--g- ^^-ofl (developer A r-§-*r°} ^l^tr^f. 
^4, #7l ^3°J i^-°j°3(61n) ^ al^^o] ^^^(61a)ol #7] sflJE. #(55) 

* 7}^ sflH^Kpad window; 57b)# ^tr^r. ^ *3 #7l wl^#3°J 2n 

^^^(61a)4 of^-e^i >y-7l ^^(non-exposed) ££J^liHs| Q^S] aflTl^tf. 

4 €■ ^^ v l-(develop rate)^: iL^M n^c-ltf. 4^1, ##tr w>^r #7l i£E^|^B 

BJ-§- 500Aol*>sl 3^tr n^lS ^*Hr , #7l ^ ^ -^°> #7l ££el|^liH D -]- 

(61)£ ##*1 ^lTili ^ $icf. olol^, ^71 s.^olp] = ^ fA^ afl 

°la.(post-exposure bake) ^r-§-*r°l ^SM?14. 

A o v ^tr w>2f ^°1 ^3 ^Hcfl §^olp]cuv Aj-cfl 500 A ^1*>^ 

Hi 3 #3*1 H°] Mi^)^, #7] iS-Ol^l^B^ ^flofl 7l<y^>^ Aj. 7 l til^AV^o] £ 
°1 ^"71 #^o] nlH-nV^- ±%X\ 7)^ o. ^ ^ ^ ^ aJ 7 | jM= iH nJ- 

£ *3 -§-°> #31*1 *fl7mt}. trj-H^, a o V 7 ) I£j|7liEn||. XI 71*1-71 W ^7> 
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[3^* 1] 

«}£^7l^r ^ofl ol£L°|* ^<5>JI, 

^71 nl^nV Aj-ofl ^ Jg. efl ^] iH^f ^^^5], #7l IlSll^iE^ 

500 A S^r ^14 ^ ^^*>JL, 

^•71 l£e1|x|AErt ^ aV 7 ) #^o]n]^nV^ £s D } iHf A}-g-«H h^^]f] 

2] 

*n l %H1 5a*H, 

[3^* 3] 

*H 1 *<M1 

^7l #^o] DlJ=H|- ^ ^1-71 ££efl7liEDV|. 71^ ^ ^ Af-g- 

4] 

3 * 0 H1 

^71 -S^tb g 3Hd(g-line), i ^(i-line), KrF ^ ArF ^-g- 
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[3^8- 5] 

A l %H1 XW-M, 

71 *H5L ^*\5\3. <^*Rr ^ n>^3 ^1^1 ^<^* ^al^KE^ 
[^T 1 * 6] 

5 *<H] SU^H, 

7 D V^j #e]ol o]£D| u] a o V 7] £ £ ell7lAHrt^ ^.^7]- ^ ^. 7l ^o^x= ^uj- 

7] 

*fl 6 Si^i, 

A o V 7l #3H§ Pl^n]- ^ ^ XSefl^^E^-l- ^^171^ -$7} ^Z]]o]B.S] 

7fl^# -f-^>^ «S1 <^ JjL£°- S]^ */5&^r 7lo]sH A o V 7l *}53.IL ^/HL^ 

d>^ 3 ^^7} ^^-1: -f-H]-f)-0_^Ml ^>7l IlEil^iErto] ^cgoa^ Aj-ofl ^Af^ZL, 
#7] l£E^liE D -|5] aV 7 ] ego* ^/^^ ^7} P}i3 ^7] <^^^- *3^Rr 

s] ^(diffracted light) ^/SE^r #7l ^}#(ref lected lightH 7l<y<!rH i^s}^ 

8] 
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9] 
10] 

#71 f^V^^ 3fl = ^-g- ^^^^7, 

^Sr ^7l 5fl = ## ^#A]7l^ 7 fl^l-# 

^71 #^Hj f-eH nl^nv #6fl i^Eflxj^H^-^r ^*}^, ^"71 i£ efl xl i e nv^. 500 

11] 

4 10 %H1 5^1, 
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[$^* 12] 

*fl 10 

^"71 #^ol D|£o[ A o V 7 ] £ £ 2l]7lAEn^ ?j i=. g j ^ , 

KrF Bflol^ SL^ ArF efl^l^* *l-8-*}^ ^*l*Kr 3* ^-£-5. *}5^2\}±7}2] . 

[^t 1 * 13] 

*H 10 *<M1 , 

^7} II n f^-M $1*1 *Rr *H-sl ^J^s]5L <$<*z\- °}-&x%*\ -tf 

7l 3<HS. ^>uf^ ^aJSjS «g«H ^l^tb «>^^ ^ ^ *>^3. ^^71 ^tile}5L^- 

14] 

^ 13 

15] 

*)1 14 %H) sa°1>H, 

A oM Bl£ D -| ^ >S-7l i£e|^liSBVt ^^-A] 7 1^ ^o> a o V 7 ) f Sl lo]£oj 

711 T 1 ^* ^^Rr ^ «] o. ^ ti>AHl 7l«?]*H A o V 7] «>^= <3 ^/HL^r 
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£31*1 #7l U\^LEL ^/JE^r #71 4^3 ^^71 ^<*# *i^Rr #71 

^/2E^ #7l tiVA>^-oll 7}°la>}c$ ^5]^ c§^^ ^lolaf ^o^ Wu | 3. ^ 

[^t 1 * 16] 

10 %H1 5a<>H, 

#7l iSeflxliH^- * #7l ^eH^^M: ^^-Al^l 

#71 lSE^lAEn| ^ ^71 ^eHnjH^ ^ A <HM #71 311 = 1-^. ?) 

tt *fl^ ^-#(pad windows)* *l#*Rr 3* 3 i^rfe ^<L3. *}±r *}S.xl}^}2) 

17] 

*ll 16 sa<>H, 

#71 iSefl^^B^ #71 ^# ^ ^sq^ ^^SLS. t}^ *V5L^±z}£{ 

*ll2^. 
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